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various sources to compile the grist from which this report was eventually written. 
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To the men and women who led the way in flight research at 


<U 

nd 

oJ 

u 

<u 




> 


c\ 


CN 


C 7 N 


<N 


ro 

cr> 


m 


N N OO IA 
^ ITN 


l\ C\ lO\ G\ 

'O IN. 00 Cn 


CO 

C 

Q) 

C 

o 

u 


d 

.2 

‘•M 

u 

d 

o 


dp 

u 

5— I 

d 

aj 

00 

Pi 

bJD 

a 


b£ 

a 


~d 

o 


a 

o 

00 

s 

£ 


~a 

a 

d 

~o 

u 

■M 

a 

o 

U 

~d 

a 

d 

>. 


-d 

u 

5-H 

d 

aj 

oo 

Pi 


a 

d 

a 

~d 

o 

»H 


JQ 

d 


CO 


d 

O' 

W) 

a 

jx 

E 


a 

.2 

*d 

d 

jd 

~d 

<u 

u 

d 

d 


& 


< 


-o 

d 

•M 

c/3 


-o 

.2 

*d 

£ 


a 

o 

U 

~d 

a 

d 

<U 

u 

a 

d 

3 

*3 

a 

~d 

a 

d 

bJD 

d 

j2 

g 

■M 

dP 
# bJO 
*d - 
d 

d . 

a c 




-d 

u 

d 

O 

*-i 

Oh 

Oh 

CU 

QJ 

■M 

CO 

6b 

d 


aj 

> 

Pi 


d 

5— t 

dp 

H 

-M 

-d 

b£> 


-d 

o 

5-h 

d 

aj 

00 

Pi 


< 

H-] 

o 

H 

CO 

> 

E 

O 

H 

co 


d 

o 

U 

5-h 

I- 


d 

d 

d 

o 

PQ 


-d 

u 

5-h 

d 

<D 

oo 

Pi 


jd 

u 

S-H 

d 

<u 

oo 

Pi 


d 

o 

U 

u 

& 

H-l 

X 

5-H 

d 

~d 

d 

d 

o 

PQ 


jd 

u 

s-h 

d 

<U 

oo 

QJ 

Pi 

h-I 

O 

H 

co 


dp 

u 

5-1 

d 

qj 

oo 

Pi 

O 

H 

co 


-d 

u 

*h 

d 

aj 

00 

<Lj 

Pi 




<u 

d 

bJD 

JO 

‘a, 


<u 

u 

d 

<u 


Pi 


X! 

<U 

~d 

d 




, <u ^ <u 

■s -S s 


e- < a a o 

' c Z 2 “ 

: .2 jj S -3 u 

i y "S ^ ^ c 

1 2 “ o w g 2 

i .S -S a 3 * .S 

c ti G c 3 £ 

•S £j _y 0-33 § 

B 5 -q <u £ -a 

5 o 2 < h a 

^ <L> Oh qj Cl, 

^ _c; <u B htn g 

% ~ -S 5 O •- 

a, g £ < 5 w) 
<s> o c ~o ^ . .B 

~2 ^ cS ^3 

5 -r} ~d CJ d 

^ qj d ^ ”u 

00 si -M t-d i— I «-i 

■B ’S C '" 

' g IPs m •"- a 

§ 8 sC 1 


c 


In its role as an aeronautical research laboratory, Ames, from its inception, made the 
most of the linkage between exploratory and developmental testing in its wind 
tunnels and in flight. In most respects, early research benefited from and was 



In 1958, when the NACA was superseded by the National Aeronautics and Space 
Administration, the Ames Aeronautical Laboratory’s name was changed to Ames Research 
Center. 



stimulated by a strong association between the activities carried out in the 7 - by 
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with this category of aircraft in aerodynamics, performance, stability and control, 
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boundary-layer control, and on STOL and V/STOL aircraft and rotorcraft 
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Reflecting the major contributions made at Ames over the duration of this program, 
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Figure 7 Figure 8 

Lockheed P-38J Lightning. Ames research pilots circa 1942. From left to right: Larry Clousing, Bill McAvoy, Jim Nissen. 
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used in this program as well. Pilots who participated in this work were Georg< 
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survived without major injury. Comparison of flight results and data from the 
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Clousing, the principal test pilot. Clousing performed dive tests to the highest speeds 







mumpbUN, Ldrry mousing, Lnan Latncart. becond row: Ken Gadeberg, Carl Stough, Bill Turner, 
George Galster, Betty Adams, Bob Reynolds. Third row: Stew Rolls, George Rathert, John 
Spreiter, Tom Keller, Mel Sadoff, Kinsenger, Paul Steffen. Fourth row: Welko Gasich, Maurie 
White, Steve Belsley, Bill Kauffman, Seth Anderson, Carl Hanson, Harvey Brown. Not pictured: 
Howard Turner, Dick Skoog, Gavras, Don Christopherson, Bunnel. 



Figure 31 

Ames Research Center wind tunnels. 
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with the FAA that involved Ames, Langley, and the Flight Research Center to help 




Bob Jacobsen 1998: personal communication. 
Bill Harper 1998: personal communication 
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Figure 49 Figure 50 Figure 51 

Ryan FR-1 Fireball. Grumman FM-2 Wildcat. Douglas A-26B Invader. 


were of a short duration with the objective to obtain data concerning problems with a 
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Figure 55 Figure 56 Figure 57 

Douglas XBT2D-1 (Skyraider prototype). Grumman F8F-1 Bearcat. Taylorcraft L-4 Cub with Seth Anderson. 



Figure 61 Figure 62 Figure 63 

Republic F-84F-5-RE Thunderstreak. Vought F7U-3 Cutlass. Boeing 367-80 (prototype for the 707 

jet transport). 



As a consequence of its long involvement in flying qualities assessments of a wide 
variety of aircraft, Ames was called upon for specific projects that were of concern to 
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George Cooper 1998: personal communication. 



Bill McAvoy, Fred Drinkwater, George Cooper. 


flying quality parameters and showed where motion simulation proved of value in the 
process (ref. 61). 

In concluding this section, it is appropriate to highlight what may be the most 
important contribution of the flying qualities evaluation programs and experiments 


U 

U > 

bJD u 


£ u 


3 .ti 
8 "2 
<-l-H 3 

o cr 

- b£ 

.2 a 
H dd 


Jj g 
< H 
3 ’9 

% s 
s g? 


^oo 

£ £ 
o oi 

‘a. E" 

<u 33 
-a _o 

£ 

'w U 

a dd 

aj ^ 

^ .-H 

O 

d u 

, oo 

-d d 

8 u 

a ^ 

U 'd 

dd 

-t-i 9 
O u 

id S 

d Jd 

00 4-> 

C 
o 


aj 

dd 

■i— * 

u 

jd 

> 

<0 

dd 


u 

d 

dD 

OJ 

u 

O 

u 


O 52 
d 2d 
o C-H 

•3 o 
a, ^ 
u d 
o u 


Cd Prs 

r— . dD 


u 

oo 

Oh 

6 . 

U 

•M 

~2 


JC 

o 


dd 

C-H 

o 


3 y 


.s s 

Id ° 
Jd -3 


aJ .2 U Jd 

co dd ^ p-* ^ 

aj oo _Q d-i aj 




3 <■£ 
3 g 

u 

Jd £ 

o X 

*d "d 

aJ q 
> 

-si 

g ■§ 

O crj 
'd oo 

u Jrl 


crt aj 
u 

.S 

bO 
d 


d 

o 

dc 

aJ 


U ~d 

C/5 £ 

S-l ctf 

U rj 
> 

O ^ 
ph 2 d 

d q 
u 


C/5 


u 


^ *2 


u u 

6 ^ 

rt "d 

u d 

C/5 Cd 

U 

H & 
oo dd 

C/5 

cu nd 

8 3 

£ O 
Cd £ 

d pH 

dD g 


'd ^ 


Cd 

o 

o 

U 


o 
jd 

* ^ 

^ - 
aJ 


d o 
§ cS 

u U 


~d txD 

o .3 


S 3 

o d 

U oo 


. <U 

2 dd 

. o ^ 
^d d 
<u O 

0-1 -d 

.3 8 

dn 

o 


d 
Cd 

o ^ d 


Cd 

1 ^ 
dd y 
^ ’c3 
^ cu 

-9 C/5 

•5^ 

cu <d 

-S 6 

o ^ 

a ^ 

.2 ^ 
"d ui 

’d c-S 
cd -h 

^ § 
dd o 
u u 

CU o 

Cd 

5/3 4^ 

ai - - 1 

^ Jd 


d 

Cd 




bJD ^ 
d y 

cd 3 

PH O 

• s a 

-a 

d 

OJ 

. ca 

tl ^ 

§d- 

O crj 

u u 


<u 

Cd 

o 

r Q "3 
U ’-c 
w cu 

-d ^ 

H Z 

. <u 

s ^ 

.2 < 

oo 

'g (N 
d ' 0 


cu 


cu 

l\ 

U-( 

bJD 

<U 

VON 

CN 



-d 

d 

u 

. -H 

cd 

'id 

’u 

u 

u 

dd 

Cd 

oo 

c^ 

3 

U 

d 

8 

Cd 

o 

00 


O 




d^ 

oo 

’d 


d 3 

J3 ^ 

O -S 
d « 

00 4— 1 

"UH ^ 

cu CU 
Cd U 
o d 
O 

U 6 


r- aJ 

s ^ 

.> <u 
* CO 

I a 


oo 

aJ 


c2 

6 

d 

o 

.2 

U 

u 

’d 

d 

'Eh 


cu .3 O 

4— • 4— ( 

22 -2 
‘Eh £ 




years of experience gained in its application to many flight and simulator experiments 
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Figure 66 

Cooper-Harper Handling Qualities Rating Scale. 
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from an F6F-5, in a project led by Howard Turner and John White. The mother 
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was necessary to rely on angle-of-attack sensors to derive flightpath information. The 
display has subsequently been developed by industry for application to commercial 
transports and has been certificated by the FAA for operation to low-visibility 
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Spacecraft Center and the Army Instrumentation Directorate at White Sands. This 


navigation scheme was of particular interest to the space shuttle program and to 
White Sands for their tracking systems. 23 Leonard McGee led the program and 
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Figure 90 

Guidance and navigation personnel circa 1969. Front row: Dick Kurkowski, Michele Hilliard, 
Brent Creer, Grace Webster, Fred Edwards. Second row: Rod Wingrove, Bedford Lampkin, 
Armando Lopez, Del Watson. Third row: Fred Boltz, Clark White, Gordon Hardy, Don Smith. 
Back row: Hank Lessing, Dallas Denery, Dick Acken, Bob Coate. 
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the aircraft in this flight regime. To provide the control power required at speeds 
low as 60 knots, the NC-130B also used blowing; over drooped ailerons, elevator. 
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strong leadership and advocacy for this idea. Harvey Allens successor as director, 
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control system design. The flight program began in mid- 1972. Nominal approach 
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and head-down electronic displays that used the mghtpath-centered pursuit-tracking 
idea pioneered earlier by Dick Bray. George Meyers nonlinear inverse control method 


iployed in the design of the powered-lift controls. Del Watson led the system 



White, Bob America, Hien Tran, Bill Bjorkman. 



The last research flights with the QSRA were jump-strut tests, conducted by Joseph 
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37 Del Watson 1998: personal communication. 
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Ames' experience with V/STOL configurations in the late 1950s came from flying the 
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The aircraft was again modified, under the direction of Richard (Dick) Greif and 
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consequence of Seth Anderson’s membership on the V/STOL panel. Thus, Ames 
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Woody Cook 199S: personal communication. 
Woody Cook 1998: personal communication. 


and lateral-directional oscillations to near zero at speeds approaching 140 knots 
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Kip Edenborough 1998: personal communication. 

Woody Cook 1998 personal communication; Bill Snyder and Marty Maisel 1998: 
personal communication. 
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Figure 123 

XV- 15 project team. Front row: Mike Bondi, Dan Dugan, Shorty Schroers, Wally Deckert, Marty Maisel, Violet Lamica, Robby Robinson, 

Demo Giulianetti. Back row: Jerry Bree, Gary Churchill, Dave Few, Jerry Barrack, Kip Edenborough, Jim Lane, Mike Carness, Dave Chappel, 

Duane Allen. Not pictured: Woody Cook, Jim Weiberg, Dean Borgman, Jim Brown, John Hemiup, Al Gahler, Ron Gerdes, Cliff McKiethan, Bill Snyder, 
Rick Simmons. 



exhibited at the Paris Air Show in 1981. In recognition of the significant contribu- 
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The aircraft, the remaining prototype for the AV- 8 B, incorporated the AV- 8 B wing, 
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flow fields near the ground for correlation with computational fluid dynamics 
predictions. The bleed-flow tests provided a detailed look at the attitude-control 
power used by the pilot during maneuvers in all the phases of jet-borne flight. Results 
of some of these efforts are presented in references 155-157. Flight research was 
completed with this aircraft in late 1997. 



The last of Ames’ project aircraft was the X-3 6, an unmanned, tailless, scale model of 
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Rod Bailey and Lloyd Corliss 1998: personal communication. 
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46 Bill Snyder 1998: personal communication. 

47 John D. Foster 1998: personal communication. 


The aircraft was also used in a series of flights to investigate flying qualities criteria for 
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version was instrumented to measure main-rotor thrust, torque, drag, and tail-rotor 
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Boeing CH-47 research team. From left to right: Greg Condon, Emmett Fry, George Tucker, Gale 
Kaplan, Katie Hilbert, John Wilson, Grady Wilson, Dave Nishikawa, Bill Hindson, Al Parker, Bob 
Chen, Vic Lebacqz. 


DFVLR. As part of the Army s memorandum of understanding with the Germans, 
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Figure 136 

Sikorsky UH-60 air-loads research team. Front row: Frank Pichay, Jim Phillips, Karen Studebaker, Stan Uyeda, Munro Dearing, Rick Simmons, 

Mario Garcia, Anna Almaraz, Allen Au, Frank Pressbury, Bob Kufeld, Marianne Kidder, Nancy Bashford, Jack Brilla, Dwight Balough, Chico Rijfkogel, 
Paul Aristo. Back row: Tom English, Dick Denman, Patrick Brunn, Tom Reynolds, Bud Billings, Paul Espinosa, Bill Bjorkman, Chee Tung, Leonard Hee, 
Bill Bousman, Tom Maier, Ron Fong, Steve Timmons, Jeff Cross, Colin Coleman, Paul Loschke, John Lewis, Jim Lesko, Alex Macalma. 


A second Black Hawk, originally the Boeing Advanced Digital Optical Control 
System demonstrator, arrived in 1989 as the replacement vehicle for its predecessor, 
the CH-47B, to carry on the variable stability and control and guidance system 
research of the Center. This JUH-60A (NASA 750), now known as the Rotorcraft 
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Figure 137 

Sikorsky JUH-60 Rotorcraft Aircrew Systems 
Concepts Airborne Laboratory (RASCAL). 



principal focus of the work with the RASCAL helicopter is the development and 
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Loran Haworth 1998: personal communication. 


this restriction (ref. 189). In another test, the effects of depth perception when using 
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the impulsive noise during the landing approach of a series of Army helicopters 
(fig. X 43); the results are reported in references 196 and 197. The aircraft was also 
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NASA, with the Army as a major partner. Tests were carried out on the AH-1 
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buffet, and aileron buzz were established. 



has been one of the enduring contributions of flying-qualities research over the past 
40 years. 



The worlds first variable stability aircraft was developed and, along with several 
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Extensive flight testing was carried out on the X-14 jet vertical takeoff and landing 
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B- 58 , 31 . See also Convair B -58 Hustler as proof-of-concept aircraft, 59 

B- 727 , 35 - See also Boeing 727 in rotorcraft noise research, 78 
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Borchers, Paul, 63 fig. 126 C-46A, 7, 8. See also Curtiss C-46A Commando 

Borgman, Dean, in XV-15 development, 59 Call, Casey, 65 fig. 128 
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Control augmentation for NC-130B, 49 Crowley, John, and helicopter human factors studies, 75 

Control augmentation studies of Shin-Meiwa STOL seaplane, 49 Crows Landing Naval Auxiliary Landing Field, 25, 52 fig. 109 
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Dornier DO- 31 , flight tests, 58 Edwards Air Force Base 
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F-102A, 35. See also Convair F-102 Delta Dagger evaluations in developing V/STOL criteria, 56 

F-104, 29. See also Lockheed F-104 Starfighter problems in carrier operations, 43 
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Galster, George, 15 fig. 29 Grumman OV-1C Mohawk, in in-flight noise measurements, 76- 
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Herschel, Mike, 54 fig. 112 in approach speed flight tests, 25 

Hess, Ed, 63 fie. 126 in augmentor wing research, 50 
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K-21 Airship, 23 fig. 33 Lockheed PV-1 Ventura, 21 fig. 42 

servo control system evaluation in, 21 in flying qualities prediction tests, 23 
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MA-1 fire-control system, 35 NASA, as successor to NACA, 1-3 

Marcell, Dana, 75 fig. 1 4 1 National Advisory Committee for Aeronautics. See NACA 
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in pitch control research, 13 Paz, Joe, 63 fig. 126 

in target-tracking performance comparisons, 33 PBY Catalina, 7. See also Consolidated PBY Catalina 
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Rathert, George, 15 fig. 29, 30 fig. 67, 40 fig. 89 Rotorcraft flight research, 67-68 

in aileron buzz tests, 13-14 aircraft, 67 table 9 
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Shih, K. C., 73 fig. 138 Spooner, John, 73 fig. 141 

and VSRA controls development, 62 Spreiter, Tohn, 15 fig. 29 
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Swenson, Harry in remote piloting development, 35 

and STAR Black Hawk, 74 in VZ-3RY control evaluations, 56 
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in advanced controls, 62 X- 1 , 3 1 . See also Bell X- 1 

aircraft used in, 48 table 8 X-14, 56. See also Bell X- 
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